Abstract
The extent and direction of curriculum bias in standardized reading achievement tests are examined. Bias was estimated by comparing the relative overlap in the contents of five separate reading achievement tests with the content of seven commercial reading series at first and second grade levels. Overlap between each achievement test and each reading series is reported in terms of achievement test grade equivalent scores that would be expected given mastery of the words which appear both as content in a reading series and as achievement test items. Results indicate clear discrepancies between the grade equivalent scores obtained both between tests for a single curriculum and on a single test for different reading curricula. The implications of the apparent curriculum bias of achievement tests are discussed as they relate to teacher, child, and curriculum evaluation, to reading placement, and to applied educational research. as open classrooms, token economies, teacher-pupil ratios, school desegregation, and curricular innovations. And, of course, teachers use standardized, norm-referenced instruments to diagnose children's learning needs, to make placements in a curriculum, and to evaluate student academic growth.
CURRICULUM BIASES IN READING ACHIEVEMENT TESTS
Test developers have openly encouraged consumer confidence in their instruments. Their product endorsements specifically detail the variety of appropriate uses of achievement test results. In spite of the fact that achievement tests are highly touted by their developers and publishers, they are not without their critics.
Objections to conventional achievement tests have generally taken one of two forms. Advocates of criterion-referenced testing argue that norm-referenced measures tell little about what an individual child has learned or not learned (Carver, 1972) . Instead, norm-referenced tests can indicate only how a particular child's score compares with scores obtained by children in the norming sample (Popham, 1974) . Others have criticized achievement tests on the basis of research which indicates that achievement test performance often fails to correspond with performance in actual classroom curricula (Brown, Note 1; Glaser, Note 2; McCracken, 1962; Sipay, 1964 Despite growing suspicion of conventional achievement tests in some circles, the educational community continues to place enormous confidence in them; when achievement test results run counter to teachers' perceptions of children's progress, the achievement test score is usually accepted as the more valid assessment. When a child receives a low score on a test, it is the child, the teacher, and/or the curriculum that is blamed. Unprepared children, inadequate curricula, and unsystematic teachers are definitely plausible explanations for poor test performance.
However, there is another explanation that is rarely considered, namely that achievement tests may not measure what was taught. The present investigation focuses attention on this latter interpretation and examines the extent to which reading achievement tests may not adequately sample particular instructional programs, even though the instructional programs may themselves be adequate.
Most conventional reading achievement measures are composed of one or more subtests such as word recognition, vocabulary meaning, and comprehension. Each of these tests are, in turn, composed of a particular set of words that the child must be able to read, Test developers assure the consumer that the test items (words) are a representative sample of words taught in a wide variety of reading curricula (Sort Directions, 1963; PIAT Manual, 1970; Metopolitan Achievement Test PriryI Teachers Handbook, 1970) . Despite these aosurances, it is entirely possible that the sample of words appearing on a reading achievement test overlaps the words taught in one curriculum more than those taught in another.
Reading tests could, in fact, be positively or negatively biased toward a specific reading curriculum by virtue of the particular sample of test words. Such biases might be detected by determining the overlap between various reading curricula and various achievement measures.
The authors recognize that content overlap between reading curricula and achievement tests is not the only factor which determines how children taught in a particular curriculum will perform on an achievement test.
In some instances, children will correctly identify on a test words which were not directly taught in their reading curriculum; they may have learned words from sources other than their reading program (e.g., television, family members and peers).
They also may decode some unfamiliar test words by applying phonic rules that were taught directly (synthetic phonics) or indirectly (analytic phonics) (Chall, 1967 
Method
First and second grade books from seven basal reading series were surveyed (see Table 1 ). Publisher's guidelines were used to determine which books in a series corresponded to first and second grade content. Teachers'
Insert Table 1 about here manuals were used to compile alphabetized word lists for each book in a series. Unless specifically indicated as "supplementary" (HoughtonMifflin), 'enrichment" (Ginn), or "sounding vocabulary" (Economy), all words were assumed to appear in the reading text and to be taught for mastery.
Next, alphabetized lists of all words in seven standardized tests and subtests of word recognition were prepared. In all but two instances, reading tests and subtests which involved sentence or paragraph reading were excluded; the exceptions were the MAT Primary II Word Knowledge Subtest and the SAT Primary I and Primary II Paragraph Meaning Subtests.
For these tests, a list was made only of those words which were correct responses.
The extent of overlap between each reading series and each achievement test could then be assessed by comparing test word lists with curriculum word lists to determine the total number of word matches per grade level. For example, of the 50 words taught in Economy, Level 2, (the first of five books read in first grade) three words, "jump," "play,"
and "run" appear on the PIAT Word Recognition Subtest. Thus, Economy, Level 2, and the PIAT yield three word matches. Only words which appeared in the same form both on the test and in the curriculum were counted as matches. Exceptions included words with -s, -d, -ed, and -ing endings, which did not change the root word. The words "walk" and "walking" would qualify as matches, but the words "ride" and "riding" would not, since the "e" is dropped in "riding." Similarly, the words "hunger" and "hungry"
would not qualify as matches.
The PIAT, WRAT and SORT all have error ceilings, which if reached, conclude testing (see Table 2 ). Thus, it was necessary to consider the sequence of test words, when locating word matches. Some potential word matches were excluded since the error ceiling would have terminated testing before the word appeared.
Insert Table 2 Results and Discussion Table 3 summarizes the overlap between each achievement test and each reading series, for first and second grade levels. The overlap is reported in terms of achievement test grade equivalent scores that would be expected, given the words which appear both as items on an achievement test and as instructional content in a reading series.
Insert Table 3 about here.
Inspection of Table 3 
Student Evaluation
Students, teachers, and curricula are all subject to evaluation based on standardized test scores. For a particular student, the scores are often used to measure the amount of growth over some period. Children making "normal" progress are expected to advance one full grade equivalent for each year spent in school. Examination of the scores ( that the new child is a non-reader, and that s/he will not "fit" with the rest of his/her second grade. The teacher might request supportive services for the new student, or possibly consider a special education placement. However, if the same child were given a WRAT, a grade equivalent of 2.0 would indicate that he, too, is reading at grade level, and is only a little behind his classmates who, given their Macmillan background, could be expected to obtain a WRAT score of 2.3. In this case the teacher would probably assume the child could safely be placed in a "middle" reading group, beginning a 2-1 reader.
A teacher relying on grade equivalent scores to make a placement decision in a particular curriculum may be led to radically different conclusions depending upon the selection of achievement test and the child's previous reading curriculum. All a teacher knows after administering a standardized test is how many words on that particular test a child knows, and how that score compares to other children in the class, and to some children on whom the test was normed. What the teacher does not know is which words a child can read in a particular reading series.
It is that information which is needed to place a child at an appropriate instructional level in a given curriculum.
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Educational Research
Applied researchers in education have understood that in order to assess the relative effects of any independent variable on student achievement, all other variables which could conceivably influence student achievement must be controlled. Many studies, particularly those conducted in normal school settings, have appeared in which the independent variable under study (e.g., teacher-pupil ratios-classroom organization;
type of special education services, etc.) is confounded with different classroom curricula. In some research reports, the authors do not feel compelled even to mention whether curricula were controlled across treatments. The assumption that achievement tests were unbiased samples of commercial curricula is, apparently, responsible for the failure to control carefully the curriculum used by different treatment groups. The results of the present investigation would suggest that conclusions drawn from any study where the dependent variable was student achievement measured by conventional instruments would be significantly attentuated, unless the classroom curriculum was carefully controlled across treatment conditions. Inconsistent findings from study to study, so familiar in the education literature, may in part be accounted for by uncontrolled but systematic biases between curricula and achievement tests.
Conclusions
The data from the present investigation strongly suggest that a basic assumption underlying standardized achievement measures, that they representatively sample different curricula, cannot reasonably be held;
clear, significant biases exist. 
